Biomimetic ion channels formation by emulsion based on chemically modified cyclodextrin nanotubes.
Biomimetic ion channels can be made to display the high sensitivity of natural protein nanopores and to develop new properties as a function of the material used. How to design the best future biomimetic channels? The main challenges are to control their sensitivity, as well as their syntheses, chemical modifications, insertion and lifetime in a lipid membrane. To address these challenges, we have recently designed short cyclodextrin nanotubes characterized by mass spectrometry and high-resolution transmission electron microscopy. They form non-permanent ion channels in lipid bilayers. Here we show how to improve the nanotube insertion in order to limit multiple insertions, how to stabilize biomimetic channels into the membrane, and how to understand the ion dynamics in confined medium scale.